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It is known that the cycle space of a planar graph G is generated by boundaries of faces of an 
embedding of G in the plane. We generalize this result as follows. 
Theorem 1. Let K be a cell complex with the trivial first homology group, 
HI(K; 7-,2)= O. Then the cycle space of the 1-skeleton of K is generated by the 
boundary cycles of the 2-cells in K. 
Proof. Let C be a cycle in the cycle space of K. Since HI(K; 7-,2)= O, C is a 
boundary of a 2-chain, say D. But D can be written as the sum (over 7-,2) of 
2-cells, D = D1 +/)2 +" • • + Dk. Consequently, C = aD is equal to aD1 + aD2 + 
• - • + aDk the sum of boundaries of 2-cells. [] 
The direct consequence of Theorem 1 is the following. 
Corollary 2. Let K be a cell complex with Hi(K; Z2) = O. If the boundary of each 
2-ceU in K contains an even number of 1-cells, then the 1-skeleton K 0) of K is a 
bipartite graph. 
The above results hold for all simply connected manifolds and for all homology 
spheres. In particular, they generalize results about bipartite 1-skeletons of 
convex polytopes given by Sch6ne [2] and results of the author about the dual 
graphs of certain simplicial complexes [1]. 
It is worth mentioning that the same method as used in the above proof can be 
applied, for example, to prove the following statement. 
Let G be a graph which is embedded in the projective plane in such a way that 
all faces are of even size. Then all nonbounding cycles have the same parity of the 
number of edges which they contain. Consequently, if we pick an arbitrary 
nonbounding cycle, the graph is bipartite if this cycle contains even number of 
edges. 
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